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switch element 117 provided for a distribution panel 1 10, a 
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lens switching element with an integrated type planar mirror, and 
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(33.34) D) (31.32) A) 

^^4^m^m (31,32) (D^t^^mK'iSimm^i^m 
ytyT-i/^^ifLxtti^yt-^m^t^^Wi (33.34) * 

[Sf:^^ 2 ] 1 ©7 7 /^yt7.-( y^r^-D 

X. itre3t^j&m¥gfc (31,32) \t. 

(33.34) *^e,5^eu ^UTit(EffiS«fi7 7^ 

m^m 3 1 1 s ti4 2 oy 7^n%7s^ v ^ 

-fV^^ (33) 5t-«8ltS!!ftl§ (34) 

§^t«e>Ol/'~1f5^<;j--H (31) SS^^SjTjl.^^ 
Ui^-y-^gr (32) ;6iSritO. S&SBX-f y^^ll^-r* 

tJ-^S: (32) «:frUT^f2^5gjS7 7'fA{C^0, g 

m^?ti3t$:itrESg^SiJxT;U5^yVi57iH=-S (33) IC 

^oizm^vfc. yy^n^T^-iv"^, 

T. gUE*-mg2^MStt7*h^^:f-H (114) T 
iJEU-ifi^liU-if^-f -H ai3) Tfe 
yy<n%7.-{v^. 
Wi^^ 5 1 BT^Jg 1 e 4 © li1*n**07 7 njt 

U-±S7- (98) #^0i^U-x-y KJSJf^GRIN 
UyYVyX (90) $:^tf» yj^fV^T^^y^. 40 
ISJ:^^ 6 ] gS^JS 5 C07 7 A'^X-f vf-Xh^ 
Xs iJEGR I ND,; HP>X (90) li, -f) 7x;W 
-JU (9D rtlCflfe^tTiJD, n) n (r) =n 

. (i-Ar«/2) tmi^ummm^^^mLxiiKi. 

fit, n.«ttlffiGR 1 ND^y HU'>X (90) ©lft(c;fe 
tt^)a«^ Ali*<bjE<Dm rttiJEGRINn!/ 
HU>X (90) ©tUEtt*^S©¥gp^l^aa8TaD, 
A) g$Li = 7t/A»'*S:WU fit, AOMEiECD 
3£&TabO, Sfc-) 6^EGRINDyKl/>X©i& 



4$Ba¥4-3 28 5 1 0 

7 7-f/1?tX-f^;^. 

WE:/u-:^5 7- (98) ^Bj^^m^mizm 

\M,Xt)^^mt&GRlUuy}iU>X (90) ©IftJC^fr 
tC, SEGR INDyHW>X (90) Ott>iL^TLi/2 © 

[^^^8] S?*J®6*fcli7©7 7^A3fcX<^:;5^ 
TfeoT, itfEGRlND';/HW>X (90) iiJE7 
JL)V-)V (91) ^^WlC77^/tt^^ 

cniCcfcoT, firE^(ill:/W~:f5 7- (98) 
$GRINa2;KW>X (90) €«tE77^ 

«>'J>^'€:?i5:T'5i:^»CL;t. 7 7</t5tX-f 
[Sl^^9] Sl:*«lifcli2©77-f/t3tX-fy5^ 

T*oT. MEX'ftr5^>i)^5^?^«:«/Jx«lttit;x>fy5^ 

TfeS, 7 7'YA3feX-fy?. 
mJ^m^ 0] gf*3l9©7 7-f A3feX-f ^'^TS^o 

Tv fi^Em/jNtittitX-Ty^^tt. -f) Sfe|*3C«lldtU 

it, #i«ie!gjtSK/i^->£iiA.fcR«jg7^^x^^ • □ 

Bu-:$^(Dfttb<D^^tLXRZSmtS.y 7 -interna 

t or^oyt^^-B^^t i^xmmt^mm(omm 

t. S^^, tOE7i75^aX-^lC<toTguED-5'S 
©e^US c t J: Ofi;a* U >^ ^^SScrs^t 7 

[gf^^l 1} 77^A^t^:y h7-^^IIi5^iT. X 

-r^»rc:8e)©jSI!l5fe^««iC©/W/^X/}f AptX-f y^ 
X$>oX. <) (33) tit 

-nm^^M (34) X^-y^Vi^Sli^t, ^X^y 

^y h7-i7 (12) l*3JCJfAUfc^>g2/t;^;P (30) 
D) ^;i:< a:'bl4^©*a2^jR7 7-f Ai:* RIXA) 

t&mwu— tfy^*-H (31) 
^it (32) t^tAj^. itTEXx— >3> (35) »c5ES 

thi^<om&m^7 7^n^ithxi^m^mn^)v 
(30) \zmi^v. ^UT77-rnu>^$^«iLfcoif 

(32) RlXi}EffiS^fig7 7^A^tTgt 

E^6g/^4^;i' (30) nao, -^vxzLo^mn^^j^x. 
iaE3tfi€:i5Ei6fi^axTji'?^:/u^^-y- (3a) s^t 
TitTE^t-m^ai^s (34) izm^u -^vx^ti^tn 
^y^^oiX,-^ (92) €ffis&r2»^8£>©«a«ftr 

1 2 ] Bl:t9 1 1 ©A>f /tx/»A5feX-f :y 
^T$>-:»T. KlE^5^77-rntt, x-i^eSltttf 
EX^y^©l&«ttlllrM^IC«Vi^, «fS*^t&« 
iC/W/XX/ff7J6X<y^. 
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\t. rfi77>f/t • t^y (121) T*0, 6^12 

Z7^->'a> (122) li, ^fAt^Sg*. gUSE^!yh7- 
^ (12D ©2*<D77'f ACD&^IC;!^-:/^]^^-^, 

I Nn-;H^>XT$oT. -T) KGRINDyHU 

4^«7xA— /I' (91) l^lCtt3^U D) ri5^9^3.X 
(92,94.95) ICioTlHllto^lgT^O, A) n 
(r) =n. (l-Ar«/2) ^^^J^S^^^^^^W 
t, MU n.lig^EGR I NDy F^>X (90) (Dfft 
(C^(t^)i^^ A»^^i£<D^&. rltStrSGRIN 

P-yHV>X (90) ^m-^f^o^^is^^utsio^. 

:r) S$Li = 7r/A»'« -^^U. mu, Al^iiTEiE 

Hi^^S^Wt, ^) iUiaOR I N.D^y HWVX (9 
0) o^4>TLi/2cD^n:, fiSESSeB^^ffiic^S-o!)^ 
:?l^GRiNa-^HU>X (90) OWKIftt^frlc, ^ 
(98) ^^W.t 
giJiSGRINn^/HUVX (90) ^stlieiAlCTlHie 

(98) ^#GR I NC:y HP>X (90) CDCfiE 

X. 

[gS^^l 5) S:^3^14(DGRIND»;fHU>XT 

$»oT, K[S^7- (72) \t. m^vftrji^-^hm 

TS^). GRIND-:/HI/>X« 

m^mi 61 4C^GR I ND-;; HW>XT 

*"3T, KE^7~tt» 6a82GRINn-;Hl^>X<X)2 
030.1.130.2) 0r^G>^\'y:f (131) ICJ: 
oTfgfilttZ!:, GRIKD5/H^>X. 

[ai^^i 71 fii^^i 4, 1 5. 1 ecov^rnj&^w 

GR I NDvHU>XT*oT. fitSaT^'^'jLX-i?^^ 
itieGRINn!/HU>X (90) ICWX- (94) 
$/rUrH)tt, ;&^t3ffi&ffi (101) Rt^fiftttB (10 

2) •i:^&ai/fcJ^t^l2®^^IS9'f 7 (ICQ) 

KFES^lts (102) (103) ^^i.x 

gi)IB7^7 aoo) CDSglOfSgClz^gSU 
tmtZV.^r aoo) cr)ll2(DiSfflSlCQ9!E&ftl»*r«C^ 

fiS'^ft^t, J:niCJ:t?TfitiE«SJd^ME9-f7 (10 
0) SiiO, •tbTg5E&JS:/Uyi^ (103) XI^IJES 

^tfc, GRIND^/HWVX. 

[0001] 
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1:7^7 7-r/t$^-r^>. tfc. ai$i^x^->'5^>y^ 

NnyHU>X (^^W-X'i/Ha^^nu/H) X-fy5^ 
(0 0 021 

^3fe77irm<^Vif>nTVi<5, *77-fntt, :^^/^ 

(0 0 0 3) ytyr^^-^' ^yh^y-i^'^^oyr^/^ 
(0 0 0 4] i^yonxMs ^ic, wa«lan (d- 

^;WX»J7^!y h7-i7) (D^oU^yj^n- ^yh 

7-j7, ^xs^oitt^oy.^ y'^\zr:>\'^x}^^^z.t\z 

f-S. ailrtt, *^>ASWJ^tLANtCt?ViT€lBSWir 
30 mX^Xh^. ZOLAmt. ^y7^/V)>ifl2ti^iE> 

(fi?gAti, PC, 3}^Zh, (router) , =J>-k> 

hU'-^') 1 0. 1 - 1 0. 87j«^^EA:^;H 3. 1 - 1 

^E/i:^;u«, l2^^fclt2*<D3m (U>^^ifcii/t 
X) . iP'^2*(D7 7'fA (^-7^!y5") *fctt4 2^ 
©7 7^/^ i-&7^y^) \Z^':>Xmm-i>Ctf)^X 
^r-s. H*bfc;&fflfi«J<05^E/1*;H 3. 1-1 3. 9 

Tfe*. ;:nT«. i^jfcio.iti. 4*(D^77-fA 

C. D, G. H$:^M.TSK^*S/X:^;H 3. lICglK 
LTVift. H2AlC3^'ri5l;, <S5^1 0. llCf&«U 

^(o^mt. /wyxx/7y:/ttlgirfce. c<DiS 
*1 0. 1 ^^y V^-i^ 1 2lC»X$-e'fcV>^ICtt, 
3. 1 0 2Bl:^ri:7»c;x-r/xx1^ 

so fgtt, 4'PC!)^^bfciattx>fy«ffl^,is;iticA-9 
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-#$GR I ND^; i^uyx-y^'iv^yifmf'^m^^ (o o o 7i ^ox^v^mm^o^^mr^^^mt 

[0 0 0 5] :^&^^mz^i^x\t. ^Ui>^^':f<Dyt ^mth^s^<DytmW}^(Dmm3 4x\t. -ecDffl:^fi 

ff«lO-09tt. M.^y>-^^^lcJ:S "7r-f/mx- [0 0 0 8] CiniCliDilT. J&r«TMIW;5:mS[Syi/ 

ptics, ^19#®15^, 2574-2577M* 1990«fl%fT) y ^) U>X^yM\zm^t^. Ztltt. ^z^7.7'l.(0 

t\^^^^icr$>^, :i<Dt^:x^mm^nxi^z>7.^ i^^f^f^m^mzm^^^^itifir^. mz^yj^/"^' 

m^f^m^mmaiz^-ox^m^^cizifix^^i: ddi (7 7-f;t5^Ex-^'--f>5'-7x-;^) 

plc^^coT^iS. ccDX^ty^ti. Jt^r-f/tnjia^ itDQDB a^eia^3.--a/tx) ^) lcJ:€>;^-f u; 

T, -eomesoi&mffltUT^I^^ie^StbTVi^. ^\zm\f^^CtifiX^^, C<DGRINa.:/KU>X 

0 2<DARt;B»roViT82«^bfcCDt[iI^O7-f ^< CD4^m.^|^^. ZO^WLOtziO. ^^-"r/UX 

^mn^^^t^izit. u.^ji^^^tkXiz^^'&n 20 \zmzm\.^1t^yr^nm{^l^7s7'h<\z^n^m^(o 

yf'(Dl^?^^ti'^Z>t. ^^iC^Sofc'bOt^cO. M OR I ND-/ HU>XCDVK0/-5^0^^*^^^ 

\z)^n.m^fm<K>tzmz^m(r>w^ific^-i^xh^. nxi^^, or i nd-; \^<r>±^^^isz<DWi^jf^fto 

[0 0 0 6] ^^^(07.^ y^XXt. X-f -y^^COJt&mR 314^^^«>^ci?>IC. mmSZ^X^^mt^. W. J. h 

L<^1^(7)/^fi:)lw*l^BB<^>^i^«je&StUJ5:Ucl;^lC«I^U AU>V> (Toilinson) ICcfc-5SI:St "vjl.^^-Knt 

CtDX-f !y5^t«. 3r4C!>77-f A^^UTiS 7 7-f /^IC^it^GR 1 No y Hl/'>X©iRS" (App 

^XK^it^miZ^&^^^O^Z't^. mzXZ>^ilBm 1. Opt ICS, B19^^7^. 1117-1126M. 1980^4^,^ 

^. *^§«iccfc*c:®z>f y^-cti, x-^^e2i7r-^ 30 7.^ y^. 7^w-^. ms^^^-^v^-xv^^ 

n^m^^X^Wiii^l^m^h^^Umr^^ttl^X^. Z. (WDM) ^^tfGR I ND5^H^>X<D^^?iSfl' 
nlrioT#W77'^A•$^^^S^:b;^ViJ:3lc:■r'2>c: tiK ^<D[gi:¥#lw.fc5) "GR I NP^;/ Kl^>X<^5t7 

tffix^^. co3iRi3t^i&moiisii> asoARt; 7^/^®e>';^xA{c43it«>^&«" ^ppi. optics, mi 

B(CMabTffi99f ClCDHfctt, 7 7'^;tAffl:ftA 9#®7^. 1127-1128S. 1980^^) tti^WfrftlCiS 

0 3A<D|&«<i?jJ:/&Htta7i-XT»i, ®5^3 ^>XO-«*^ (Cusvorth) RI^ 

5li, 7 7^ACRi;DS:frLT^SA^^;U3 0lC^i^ J . M, vXJ (Senior) O "SitS^, GRIND^H 

UT^^^>;5«, LANl 2ICfi»J>i'UTV>^^i. ZOy \y>X^m^1tK^^^''t>i^>if^%^ (J.Phys. 

x-Xl^tt, •t<^)«3|c3 514. LANl 2**6x-:^^ E:Sci iDStrom., »20i^l02-103H, 1987^) tK^o^ 

^\^^z.iih'tn\z'r-^^m^zthx^ft\\ zo 40 'xyzn.^zitffix^^. 

X7^-i/3>$LANl 2 lr#A$itfeV^^, 03BIC [0 0 09] aK^lwRqgU^fc^SlF&m^f ^^S^ 

^t^o\Z. l&m^U-1fy-<:r-K3 1 (PLD) 1^-:^$ ^-(*#G R I ND :y H P>X • X-f ^/5^>i^ 

&SA.Oitemffl«^€^U -eUTCi^ffi^tt, *^Ca%)iSV^fi£3fcOTJ4. F.if7x7 (Gfcllcr) © 

»fi<^;V5':/UiriJ'3 2 (WDM) &^UT77'f/^D -^t7 7^M • 'J >^'^t/ h^-i^ffl/t-f • X^ 5/ 

(C^^-r^». 5^E/X^;V3 OO-gET^-St)^ lOCDW 5"" (IBM TechDical Disclosnre Bnlletio, ^7A%W.Z 

DM3 3 tt, -ecO|&effi«^«gift8g3 4Jw«i^U, ^ 1493-1495H. 198m^^ff) iiU^WffttfcCU 

UTwO«!«iS3 4«, -eosJtstofci&m^m^&Q snrii*. j:<o8&5ticE«$nTVi<bGR ind^ h 

m\z$t^t^. e:©Q8Jic^'DT» ^^e/^*ji^3O0- Ts^y^xYi. mu<owmz^^xt&i^\^u.<x\tti^ 

Si>l'&. ;iO«(ffiT». «3t;3 5»LANl 2ICU>^ 59 l9^7xDeSf» (ferrof laid) £GRINDyHW>X 
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[0 0 1 01 ^^m^%yr^n7s^v'^(D^m\t. 

V,/\^yy^y (EciniinanD) Rl^H.R. (Mu 
clUr) O '•^3K^7T'<A- X-f *;;5">i^SS^" (I 
6M Technical Disclosore Bulletin. '^32^^106^; 1 

72-174]^. 1990^3;i) t Vipf<JfT'felCl,<S il t;&«T^ 

[0 0 11] ^,TlcK^bi^ff$»^-r54:'53&, jSfiS 
[00 12] 

[%'ig;^/g^U<tptt-oK®] 

[0 0 13] *%i3geDte(0SWti, Xx-i^3>*^^^ 

[0 0 14] t-^^m^<om'^\t. mA.\t-m7^v^ 

[0 0 15] *^^Ofia)^i&«Jl4> rM7^y5"- X 
[0 0 16] *^§9©3EJCteOi6<ltt. 7 7<na:X< 
[0 0 17] *%?gc05E»CtecDam/ 550^16)3^7 7^ 

[0 0 18] y^^^^w\z^(0Bm\t. ^m^miz 

<k -3 ««l&-r 5 C t OT« -5 7 SIS 

«r6;itT&«. SET 



[00 19] 

tf0>1tti\Z. H^«^i2ta^^&ffiV>fc#fta75'^jLX- 
[0 020] 

i^iiw] ±Eo*^^0jSfi^3t^t&miC7T^/t3fcx 

M) . |&mfflU~1fi5'>f:t-K (PLD) . jt^aigg 
(PD) , 7e7 5^^X-i5' ^4^E{&^^I57 

[0 0 2 1] 1. feS^§!lT;U^yUi7lf (WDM) 

'}'':f\^y^7.t^ft^\Z. S3 0A«J:B(ClStt65lC^T 
J:-5^tJ^^5^fJv;i/5^yUi7lJ-3.2, 3 3$ffili«), C 
n&©WDMc^l.J«>Ci:lCJ:oT, l*077-f/N'€: 

WDMii, ^LdllBB^r-SX^^y^cDiifM^t^i^fllCt 
[0 0 2 2] (1) T. 5^Rr;H. i-v:}-, IEEE 

n.'mm^. cotf-26, io82h> i^-mmf. 

[0 0 2 3] (2) W, J. hAg>V> (Toallnso 
n) , J.Opt.Soc.Am.. B70#. 1569Ag. 1980^^. 

10 0 2 41 (3) J. D^^-T*^ (Conradi) * J.O 
pt.Soc.AD.. ^70^, 1569AM, 1980^%ff, 

[0 0 2 5] J.Ligbtwave Techn.> ^11-2^, 448-463 

[0 0 2 61 *7T'fM3tX-f Iftfi^ir>^;i' 
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%^ (Integrated Optics od Glass) " OWDMt, 

[0 0 2 7] T;i.5"yp^1^-3 2&xT;P^7'Ui?1^-3 

^'r;i--H3 1 (PLP) OS[SApt»C®'&UTVi;a: 

CO 0 2 8] 2. «&«fflV-1fy^;i— H (PLD) R 
t^^^tttig (PD) 

S.1^-5^> (Salamone) lCj:eSfe:S: "7;thiS^^^- 
HeffiV^fc^^eUm^eiil" aightFave, 12H» 1988 

-t<OPLD(^S^AplCjg^$-&;^<Tli75:e»J^Vi. H 

-f RyfS!lfeSS7 K Vi^ H 
[0 0 2 9] 3. X-fy5^>5^^^ (GRIND-/HU 

mtt^x-f (0aittf)fc7 7-f/^^m/t;:^;^'i'y* 

n (r) =n. {1- (A/2) 

* r (z) = tq c o s (A*^* z) 
+ (r'o/A»'«) 

2 ;c/Ai/«Tasssnsi^-cD^iBSfcttfcr!y5^* 
^rf^^diiicaje^n^vi. HSARt^Bii. ^± (r 

0 = 0) ttt€:nnrcja (ro>0) tCjttt-S^iiS 1 . 

1. 5 1.2 f^vh^'^m^yr^n) \zn 

U>X«)«gS±<Di»«:|C*tl,Ttt, V'>Xttz=L/2 

z=L/4Rr;z = 3L/'4T«, ^^.^tf^^<0±ytWi 

&n«.. GRINayHU>XO'&j«ttlglI'3liT»i, 
F.P.A:/D> (Kapron) . J. (Opt.Soc.AiLme 
0^14335. 1970^^ff) Rtm. J. hAU>y> (Tom 
llDson) ©filX •'v;V5^-H3t77^/t-7'/W;5^tC 
^»:f«GRINny HU>X©CSI" (Appl.0pt.»19 

^mm. 1117-1126K. immnmf) »fl!tice 50 



*5') tzJi» P./W>y7> (Heiniman) ftlXlI.R.S 
3.7- Oloeller) C^S&X "^fflS 7 7 ^ /t^X-f :y 5^ 
>^^^" (IBM Technical Disclosure Balletii, ^3 
2^10B^172-174H. 1990^3«»fT) IC82«c2^nTU^ 

[0 0 3 0) tgi^?iX-fy5^>:5^SSg$t)^X-f75^. 

fiP"&H 2 ® arc;b ic^ufcct •3ja;3y«iic^^ufc;^o 

;^ (throw-over) T^^y^miZ. 
:/U-:^5 7-ft^i^V-ry FiaJff^DyFP>X 
(GR I KW>X) Siia^^T-S. CCDGRIND 

!yHU>Xtt. 7^'^iJ.X-^$'lc<};oT-::;&<^)<5e;5^'& 

[0 0 3 1] sxrcD^rn. ^Wi^5^^'V\tmi(Dh 

^>GR I XDy HU>X5 0(C::>l'iTfi5^JCift^^>. 
^:<^GR I ND^y HW>X5 Oli, E)5(DARrXBIC^ 

3&sny Htt5 2T«:^t^i:0-^-LTIg(i#g;&iaiffil5(0 

(r) tts^. ;^;o^T$$n^>. 

[0032] 
rM (1) 

[0 0 33) 



s 1 n (A-^' 2) (2) 
(0 0 3 4) 

#GR ixny Hu>Xtc:?t>T. mGARV^Btzm^ 
mz^-r. ^ (1) TEi$tfcJS^$yn77'f;Wi:l^ 

«)a:&iJiS4fes^^:/D7 7^>ivd^f5en5»<t^c, -e 

©PvH<^)3 765^^tlH-:^SrffoT$»^, ^6AlC^ 
■rJ;pt» 44:®77^AA-D&GR I ND^r F6 

0. lofettffls (z = o) \z^^m\z^^u Sfc^U 

-:?-a5-6 1. ISrCODyKl^ilC^^fiftUT. -eU 
T-e©7 7^/^Bi:D*ta-rffirt(ieBUT*6. -t^D 
5 7-6 1. l©1»iC?t4» z=L/4lC*5, Sfc. 4 
*0!>m*77^/^E"H«GR I NDy H6 0, 1 <0:& 
<ftifc3t4tWfce^UT««. 77-</tA*^e2iai-r'53t 

<0^e-Att, z=L/4©jfeT, 57-6 1. iir^ 
OKWSn. -tbTttiA77^/XElcM^-r5. -tiWfe 
tt05«»ttC<toT, XA77^/tA-D©i;-A«, 
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(7) 4#ig¥4-3 2 8 5 1 0 



11 

coo 3 5] 
A-E B^H C-G D-^F 

5. 

(0 0 3 6] 

A-^G B-*F C— E D— H if^ 

[0 0 3 7] j^^^<D^mm(DUti^^^^\t. 

&t;m^77^A-tt-e<07x;i/-;n*iizs;tb, -euT a? 
c:co7x;v-;i/Ji, -ecoGR i nd^^ HV'>X®iE5S)i 

U TtSfg t T^n 6 7 7 A-0S5»J^-^^ ^> <t -5 
ir^oTli^, -^-i^D-:; KcDi^^^i^ffii:-5-n^7 7i' 

u>x&9 o^i5i^3-&nii, aeAic^ufcjgSE^^ii 

^) EI 6 B LTt^gHJKSg^cOX-f y 5'>^^«ff 5 C 

[0 0 3 8] 4.7i7^=LX-^ 
±5e<D5^-f^^GR I Nn:; HO)5:8e)©#giJ;^?&4^SH 30 
tt^^ (SMA) aT^7^iX-:$'IC::)V^T. OTiCSft 

HCa-Zn-Al^^CDJ^^KEfS^^ (SME) Sffll^ 

MirEi^snTVi-5. 

[0 0 3 9] SMAti, milZ^WVX. 2^<0i^ 
*;/^>i^'r'6lC«, ^JI^CD7^7CDiaSi&±tfnfJJ: 

0 0 ^tf-f ;P£(±0jg«iEft€fTA* c tifi^ut^ n 



«^ra¥4-3 2 8 5 1 0 
EfiOXitt (S. tn-fe©±ffig&:i:2£#»PJ Ttt. SMA 

(onmt. ^o>i^nmzmi^mr:iL\z^->xmtn 

[0 0 4 0] 4^^110^ lOl^lS^rt, m3$lC82^U 
1ti:tn.GR I Na-v Hl/>X£SfcbfcGR I ND^y 

Yv>X7 i^xhh. dn^arjc^-r. cogrin 

n«7FW>X7 0tt. &fel|JKJB*T^:/n7 7<;^*^^ 
6 n^ J: 5 «03 7filS5^ t l«-:/€lf o T»ri2 UTfc 
2>. ilOn^y H7 0<OgS«L/2T*D, l*©7r 
(^;ltf7 7^AA) *^^Hi<&ffi&©3tK«:. z = 

Ji), GR INn5^HU>X7 0trtt. 2=L/4©mT 
c:<^P>X©«»'/C/fc^«®7^U-:?-5 7-7 2*ESU 

T^ltTfeS. A:f3 7 7'f AA-DlllSlf^ltK7 1, 1 
J*g{::S5^U, ^LT77-<AE-HttSU0^Mitfe7 

i,2{ia^"r^)- cne77^/m. ^ne,^#tt& 

<!:GR1ND5;H7 0 tCDrellC/hS^^t ^ 7 3. 1 

Z.2ifiX^^^y\Z. ^fl^i^7 \. 
1. 2(r@^-r -Sct^ICT^. GR I KD-;/ K7 0*^0 

^J;<^^s^4^sl*^^l^:>n^>• 

[004 1] 
A-E B-H C-G D— F 
::cDGRiNayH7 0&9 0S@€$ii--&t (H^i*- 

[004 2] 
A-G B-F C-*E D-H 

^:0GR I ND.y \iU>X(Dmf\t. ±m(0^z)\Ziiy 
xay HIcH-X^frVi, ^VX^iOa^ HO^SBi^lc 

^ft\tX^^->X^O>f^\ ^m<0±\zm't'^'^^. 7 

7^/tA-Htt. ^^ttt«7 1. iar;7 1. 2ic«. tn 
[0 0 4 31 m2<D^m\t. ^B\z^vftm^m:f\^ 

-t^y-B 2f^#GR I Nn-;/ FP>X8 OTfe^. 
cnrit, ^l^ia«^TK?3U)t©tHei(DGRI ND 
:;HS^V>TViS. GR I ND-^ K 8 0«i. ig7©GR 
iNny H7 0tlfctttT» 9 Ofi@ei/fc(ftST^U 
Xh^. ^mSO. l^XSBO, 2\t. mass 7-8 2 
M#D-y H 8 0<D^im^*^&COJ:^0«l5flCj:^Ti^ 
ers, DyHSOt-tn^mSCK 80.2t<0 
WiCtt* v:/8 1. 1, 81.2*«^*. IS® 

8 0.1, 8 0.2CD«^®Ri;arrK8 0<D«l^ffit^ 
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(8) 
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(8) 

13 

[0044] 
A-^G F C— E D-*H 

COGR I NDy H€9 OS (a^-fr-f) ©^S-frtl 

-ensoiitts, ^^co^tt'^tx-f y5^>y-rsji 

[0 04 5] 

A^G B-F C-^E D-^H 

Rtrafij^S, BI7lC^bfcGRINPyF7 0tifcei/ 

[0 0 4 6] *^?g(0M3CD^SSm. 2::)CDS1S^:M 3 
0. 3 0. 2*^e>fi^o;^tGR I ND-y HV-VXT 

$^^>. ^©±ti4ig?^M 3 0. 1 (J. rm^^^i 3 0-. 
2 ti^/jN^^^v-;/:/! 3 iTS^Mr^^^r^. me* 

7'f>'t^2:5(^gl55^0D!y H 1 3 0, 1, 1 3 0.2i:CO 
m\Z^^y:/i 33. I. 1 3 3. 2*ST^6cte»ir. ^ 

n^7 7'f /t$5i(^rit«i 3 2. latf 1 3 2, 2rtic@ 

i^m^mz^^xK\^^{zm^r^. miRzfmzo^u 

mx±K^ffi'f&Z^^^\Zt^. ^fc, ±fE=^ry^ 
X\tfX^tL\^K 

(0 0 4 71 ^^^(D^4(Dn^m\t. itUTGRI 40 
NDyHU>X9 0, ^xJU-Jl-Q 1, Rt;7^?^aX 
-5^ 9 2 3&>&iaofcX< y5'>i'^«^T**. CCt>S4 
^KWlC^ViT, 010-13 ^#StTK?gT<5. C 
tiXlt. miUM^tUTJE'^fcGRINnty H7 0t 
|g^OGRIND-/HU>X9 0S:, 7x;U-Jl/9 1 
Tfe^r^. Jl(07x;ir-;i.9 Itt, GRlNPyH9 
0(D]E«ft«StUT«tBU fa&oT77-f/tA-Dro 
fi^€:#A«>. fi3«It:>9 5T7x;V-;V'9 1 (Cfi^$ 
•e:fc7 7</Tfi5U5g^9 6Mfc, 77^/XE-H^&H 
Jtr^b. 7r^/^A-HCD«atGRINDy H90t » 



4$M¥4-3 2 8 5 1 0 

U 

(Dr»VZ\t, /hS^i^-V^y^S 7. 1, 9 7.2*«T^^. 
yU":i-5 7-9 8tt, GRIND:;F9 0©1>iL''tcm 
mtrS^. SMA7i?5F:i.X-^9 25. 7x;i— ;!/ 
9 l<Dm\zm^t^. Cn\t. '5J^1tWX~9 4lCJ:o 
TGR I ND5^ H9 OIC^gilUT, ttBI ittiSI I 
ODRflTG R I NDy H • X-f y^>!f»^S 0 SUFIk* 
"It^n^Ji^lcT*. »4^iS^O±ffiB (01 1) R 
t;^85f®0 (01 2) It^TJ;^!', 7i75^a.X-3'9 

2 3s^i;i-A*~9 4 ^-:^0<^Lmii^^^^^m'^^ 

GRlNay\i'7.^y^>ir^9 0\m^9l 
rtTIsHS-r*. 7:t h^^-f:t-H9 3tt3t€:3tefgffiIj 
C^^U. -e-LTJin*^. •tCD7d7^a.X-^^9 2^)|S 
l&T'6ct7tw&oTVi6. ::(D7^9':iX-:$'tt, g^rt 
<iiD^lcJ:oT> (&©!) ii^^-^JV 

5^>1f< h« (fiSI I) ^t^i^^. SMA^-f 7 
1 0 0 (Dm^tt*VJx$-r^T7 * h^-f H 9 3 

tuv^QX. c0ii^m<Drz^\zskT(o^^u^m^^M. 

VU<X\ti3i^tli!>^^rz. EP^. 01 3lC^-r<i:-5lc. 

sMA7'f7ioo(ci4. wmioiRismi^fi^i 

0 2&«^®-rSCtlCckO, 7*h3^'f:t~H9 3*^S 

OOIZ^I^LX. Z.0^^7t. &m:fVyi^iozt 

■a:, cniCJ:oTSMA«l^-tCllDi»*rS<t5lCUTV^ 

[0 0 4 8] SMA7^'^:rX-:$^l 0 O0gttO. 0 
6mm. *>5'W\*-<0S$ttl OmmT^*. ^Of} 

>^u/^-<Dm.^m&^mz. i^m\z^^n^^\(^ 

ti\t. mt4 5 Omg. gp^GR I Nn-; H • X-f y9' 

-V'>^^E = 7 0 0KBar (SMA©x-^) S^ll 
UTli«>. 7*h^^-f3j--H9 3!&ie01mW©«*T? 
fe, CCDSMA7i7^jLX-:$' 1 0 0CDigJt±#tt, iE 

lclil^sflcl 3o«, s\}'^n^mm^^o\z-\^tix 

to 0 4 9] HB?5»'^0^*Stl»aiit:J:'5SMA3ST 

1 0 0-1 0 3<Dmmit^^^^<ftibiz. -eonie 

X-f •:;5^>^5^^^^tTSMA5S^«:^K255^rt(r 

ev^ri^^. 01 o&r;0i i\t. ^&i±vm^\zv 

fc/ty^r-y (3£77't/tA-HRtf7*h5^'f:r-F 
• 7^7ffl©:^"-hS^rr*) rtJC»Atfc7i^f^3.X 

ifo^^/^y^r-v (ic) ti. asfit±-r5»75\ 

^^a^^mittif^ (W: ^-1f^<:i--H) , 
H$irT«J:5tCbTtr»S («: U-FUl^-, «^ 

[0 0 5 0] ^^momso^mmti. mi4\z^vft 
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15 

^i^_^f^^:^_jr 1 1 3 (PLD) Ri;^:^^^®!^;^ 

X-V3>1 1 1*^7 7^A1 1 2^^LT<Ox~i5'^ 10 
2l$Eerl/fcl^l^. PLDl 1 3}&^e»7 7^Al 1 2IC 

5gr s t c ;5 ® A » cDj&m^ Jt& ^ §t^&-r ^» t 
ct D . x-r ^ 1 1 7 $3a^*> ^^frnzmwit^^-^ 

^^E/X^;H^lcEaU/!:±82X-f y5"€:IK6&T#^<fc'5 ^ 
[0 0 5 2] 3gRS3t^l&«OC0«E.i:tt. ^:t7I«ax-^' 
SmSl^iC^fc-pT. X'1''y^^77^A'U>^<^)M(ffiI 
14^ tT^±0 7 :t h :t- H ©as* ICfilSy- h 

(Di^mz^^-r^^^tt. jSRi3t^i&^<^x>fy5=-s 

[0 0 5 3] *«W0!>^6CD^ffiW4, SK3te^ifem^ 4» 

(D^w^^)vi 2 OT^^T, ::ntt. ai 5Ri;i 6 

C^Ufc3trm5^> • 77<A:?^--' 1 2 ICO 

>x-x-fy5^>^^3R^i£^^Tti6. (ss, cti^om 

U>X- X< r;^>i/«^li0^bT<.^;^v^. C(D5^Si 
;t^;H2 0ti. ;inco^^&ri«imx«PC (e^T. 

Xx-5^3 > 1 2 2 tIf-K) IC <fct)TI&«Rt;©«)€:S 

Jt«)§e^x-f y?^-c*«). c:©j*s/i:^;n 2 0 tt, 

HI 5Ri;i 6IC^rJ:^Jw, 2:?©X>f 50 



^^¥4-3 285 1 0 

16 

^h^X\f^i>. HI 5©A-fytXl^ffiTtt. Xt^$/3 
>12 2«, 7 7'1'>'tARC;B;i^6^^>77^/t.^y 
1 2 1 lcS8JUTli?il^-^<0t^^Ttt, l&m 
flj^_^f3^^:t-Kl 2 3 (PLD) «3t$5gbTlv^ 
Vi. ^COXx— >3>1 2 2)&^77'</^U>^^l 2 1^ 

®JfASStrt^J-»^ -eoPLDtti&mssit, 

1 6lC^T^^»C&:SA.(05t&^To (IfA^ 
m> . C<0^(S[J4, «[:B5^S9t;|.^7^U^U-1 2 4. 
1, 12 4.2 (WDM) $^UTffiSfta77^/^ 

c, D. G, H\zmo. -euT^^82/^^;n2o^^?^ 

rt-r^". C:0!)/^^;H 2 0rtTtt, WDM12 5. 1, 
1 2 5. 2)5t, ^n67 7'<A(^$iSlHlUTVi*^<^>3te 

-f:t-H12 6 (PD) Id^-r^B. C<Dy*hi^^^ 

jSe, J:|IB^4^iS«1Ti£-<fc<i:^lC, -?-a)SMA7^ 
^a.X-^?£lnJmL'T, ««SyU-±^7H^^GR 
lNn-/»5 •X'<-:;^>i^SI^*B10tt@ (A-f/^X 

^2^@TI4, 7 7-fAcomi^t^fiSt4^TOJ:^lc;^ 

^. 

[0 0 54] 

A— G B-*F C— E D-*II 

coxx— > 3 > 1 2 2 ^rw^^rz\tu/u^i>^(Dr^u 
-i y^>!/m'Fft^'t<omiw.m\zu^:it\z^f). xx 

[0 0 5 5] CCO^SE{fiIlIfflV^fc&:g^f!l'7jP^yU57 
[0 0 5 6] 

[%§g<D^aiS] EA±C0*%^<DSI^1^l&^CX>f':/5^ 

[HI] Wi^(D7s7—i^B>tir:><r>'^7.Y:2y\i:».— 
4mB. 
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[0 2] Att, /W/^Xttfillc^tt«5^E/^^JW€^"r 
[0 5] Att, ;SiiK*tP3r H®±IC*^gEacOGR I N 



15 



1016] jfx«^<7)5^s/u^;v/:^x-->3>*^ 

10.1-10.8 7.7^^3 > 



[06] Att, tmtf\r-'^^V-^^^>im^<f> 
GRINntxH-X-fr^^>5^5S^<O^0T»O, B 

[07] m^Siyu-:fS7-=£^t*^GR INDy H 
[08] mmS!::^U'-:J-55-SWr^S'JOGR 1 ND 
0. 

[09] yu-:^-^7-tUTf^^r^=?^y:/«'b-3 
^GR I NO y H • X-f^^^^^^l^^-^^T^St^HSfi 



a? 



[010] 7x;i/~;H*3lCft&^Urc. 7^^ii.X-:5^«: 
:t r G R I N n H • X-f y 5^ > ^J^JS^^S^flg 4 W 

[011] ^4^JS^CD7i5'^aX-3'i&Wi-«7x;U 

[012] ^4^^jC^S!l^1l|(^liS0. 
[01 3] S4^1SW©7^5^iLX-5'0«|^ffillBS 
0. 

[014] 1 OCO^i^EA^ilz/Xx— >3 V^^T, ^ 



[01 5] /Wn7.ttfiS<WE/^^;V/;^x">3>€r 
1071 



1-13.9 ^iS/t^JW 
1, 6 0.2 ^V-'TvY^mi^^vY 



1 2 
1 3. 
30 
31 
32 
33 
34 
35 
60. 

RlNDyF) VyX- 

61.1. 61.2 
A. B. C, D, E. 
7 0. 8 0. 9 0 

71.1. 71.2 
72, 8 2. 98 



F. G, H 77'fA 
GRINn'yHU>X-Xi'-;/ 

5 7— 



9 1 
92 
93 

9 4 

10 0 
1 0 1 
102 
103 
1 1 0. 
1 1 1. 
1 1 3. 
1 1 4. 
117 
1 1 2, 

1 30. 1 



1 2 0 5^gH/t^;^ 

122 7.5"— v3> 

123 ,t&mfflU-1fj5^^:t-H 
126 7*h3^-<3j— H 

12 1 >t7T-r/t.^5;h7-^' 
13 0.2 i|^^5^ 



131 ^\vf 



II 2] 
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-76- 




—77— 



(14) ^#li¥4-328 5 1 O 



(14) ij$g8¥4-32 8 5 1 0 

X-fXB'yx-A 8175 ^^>Vyy X-f;^SU/X-A 8135 ^y^ir^ > 

X-fXS^yX-A 8134 7HUX«if-f 

Jk yjVlfXv'ah^— b 74 
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